[Abstract] The assay was developed to investigate the impact of stromal cells of different types (in our case breast cancer associated fibroblasts stably manipulated to modify expression of genes of interest) on the invasive capacity of epithelial cancer cells (in our case breast cancer cell lines) (Verghese et al., 2013) . Typical two dimensional invasion assays do necessarily account for the presence of extracellular matrix that is present around the stromal and tumour cells in vivo and therefore cellular behaviour within these cultures may be non-physiological. This spheroid assay was developed to attempt to replicate more closely the environment that is present around breast cancer stromal and tumour cells in actual tumours (Verghese et al
2. 5 ml of DMEM with 10% fetal calf serum was added to the lid of the petri dish to prevent drying.
3. This was incubated at 37 °C (humidified air/5% CO 2 ) for 24 h to allow formation of spheroids.
4. The next day 300 µl of a collagen-1/Matrigel mix (maintained on ice) was added to each well of a 24 well plate and incubated for 1 h for the gel to solidify.
5. Cells that had formed tight spheroids (defined as those that could easily be "picked" in their entirety using a pipette) were harvested using a 200 µl pipette and placed in the centre of the well containing the gel.
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Note: Modifications to cells that reduce the strength of their cell-cell interactions may
impact negatively on this process.
6. An additional 300 µl of collagen-1/Matrigel mix was added on top of the spheroid and incubated for 1 h at 37 °C .
7. Finally 300 µl of DMEM was added to the well. This was then incubated for 48 to 96 h (37 °C ; humidified air/5% CO 2 ).
B. Quantifying invasion 1. Phase-contrast images were obtained at 24, 48 and 96 h using an E1000 Eclipse microscope at a predefined magnification.
2. The invasive area of cells outgrowing from the spheroids was quantified relative to the area of the central spheroidal itself. Quantification of the area was performed using
Photoshop.
3. The identity of invasive cells (epithelial or fibroblast) was assessed using immunohistochemistry. C. Assessing expression/cell identity within spheroids 1. The collagen gels containing the spheroids were removed from the wells and fixed in 4% formalin overnight.
2. They were transferred to 70% ethanol and subsequently processed for paraffin embedding.
3. Multiple 5 µm sections of the collagen gel spheroids were prepared on to Superfrost Plus slides.
4. Every 5 th section from each spheroid was dewaxed in xylene and rehydrated with graded ethanol.
5. They were then stained in Mayer's haematoxylin, Scott's tap water substitute, and eosin.
6. Following this, sections were dehydrated in ethanol and xylene, and mounted in DPX.
They were examined to identify the level at which the spheroids has the greatest diameter.
7. The sections before and after this level were used to perform immunohistochemistry to examine spheroid histology and expression within cell types of interest.
a. We used rabbit anti-cytokeratin, a broad-spectrum anti-cytokeratin antibody, to label specifically the epithelial cells.
b. The antibody was diluted at 1:100 in Zymed antibody diluent.
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